The chemical science contributes significantly to the economic well being of humans. Yet, it faces immense societal and environmental challenges that require reexamination of traditional approaches and interactions of professionals from all walks of life. This issue on microwave-induced reaction provides the ideal platform to bringing together researchers and leading scientists from academia and industries to address the acute problems that the chemical industry faces and to provide viable pollution preventive strategies and realistic solutions. Higher activation energy transformations that are difficult and impossible to complete with conventional heating (oil bath, steam bath, and mantle) can be performed very easily with microwave irradiation because of the facile energy transfer process. Heat is applied externally and it passes through the walls of the reaction vessel and solvent during thermally-assisted chemical reactions. Therefore, some of the reactions may not prove efficient. However, microwave-induced reactions have a number of advantages because of microwavecoupling, microwave heating, microwave irradiation and molecular heating. Microwave coupling is the direct transfer of microwave energy to a substrate that results in instantaneous heating. Microwave heating is the direct energy transfer process to the reaction mixtures; this raises kinetic excitation and is characterized by rapid energy transfer. Microwave irradiation is a form of non-ionizing radiation that transfers energy by interacting with polar molecules. In addition, the direct energy transfer from microwave to the molecules will greatly enhance the speed of the chemical reaction (solventless reaction). The benefit of modern medicinal research has been dependent upon the rapid publications of results. Recently, the process of drug design became highly sophisticated as we consider transportation of molecules to their actual site of action and ensured exact docking on their arrival. Much of the drug discovery research has been depended on Green Chemistry: Synthesis of useful molecules in the absence of any solvents, microwave-induced reactions, ultrasound-assisted reaction, solar energy-mediated reactions and by catalytic methods. Advancing new and existing processes that are highly stereoselective and environmentally benign are one of the most important challenges. Homogeneous and heterogeneous catalysis, organocatalysis, biocatalysts and asymmetric catalysis targeted toward organic synthesis of complex natural products and medicinally important drug have received an increasing role in recent years. These areas also include multiphase synthesis, nontoxic solvents, immobilization and recycling of the catalyst, purification and process development. This issue will positively influence the sustainability aspects towards research and development efforts in the industry. Importantly, these types of reactions as mentioned above have been performed using microwaveinduced reactions and thus this technology opens up a new era in the synthesis and chemistry/biology of medicinally active molecules.
